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[57] ABSTRACT 

A load center enclosure according to the invention has 
a unitary plastic frame of uniform cross-section, includ- 
ing a central base pan portion having projections, slots, 
and the like suitable for mounting bus bars, circuit 
breakers and neutral bars thereon. The frame also has a 
rear wall and a pair of opposed side walls which form 
part of the enclosure, the base pan portion serving as 
part of the rear wall of the enclosure. A pair of covers 
are secured to opposite ends of said frame to form top 
and bottom walls of said enclosure. A door assembly 
may then be mounted on the front of the enclosure. 
Such a load center enclosure utilizes an extrudable plas- 
tic frame as both a major component of the enclosure 
and as a base pan for mounting the current-carrying 
electrical components. 

18 Claims, 2 Drawing Sheets 
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FIG. 3 is a perspective view of a load center accord- 

LOAD CENTER ENCLOSURE ing to the invention assembled using the base pan of 

FIG. 1. 

TECHNICAL HELD DETAILED DESCRIPTION OF THE 

The present invention relates generally to devices for PREFERRED EXEMPLARY EMBODIMENT 

the distribution of electrical power and, more partial- Referring to FIG. 1, a rectangular load center enclo- 

larly, to load center enclosures for home and light- gure 10 m accordance ^ the i nven tion comprises a 

industrial applications. central unitary frame 12, a pair of top and bottom end 

BACKGROUND OF THE INVENTION W covers 14 ' 16 secured to opposite ends of frame 12. and 

a door assembly 18 mounted on the front of frame 12 to 
Typical load centers include a metal enclosure having complete the enclosure. Frame 12 has a uniform cross- 
an open face opposite its bottom, wherein an insulative sectional shape along its length, rendering it suitable for 
base pan is inserted through the open face and fastened manufacture by conventional extrusion methods, 
to the bottom. U.S. Pat. No. 4,536,823, issued on Aug. 15 Referring to FIG. 2, frame 12 comprises a central, 
20, 1985 to Ingram, et al., discloses an extruded insula- generally flat base pan portion 20 (within the broken 
tive base pan moun table within a load center enclosure. lines 62 in FIG. 2) and a pair of opposed, generally 
FIG. 2 of U.S. Pat. No. 4,536,823 illustrates an insula- L-shaped side wrapper portions 22, 24 extending from 
tive base pan 14 within an enclosure (box) 12. This opposite sides of base pan 20. The shape of portion 20 is 
arrangement provides a satisfactory assembly for sup- 20 preferably the same as that of the base pan illustrated in 
porting the bus bars, neutral bars and circuit breakers FIG. 3 of U.S. Pat No. 4,536,823, issued on Aug. 20, 
within the metallic enclosure while also electrically 1985, the entire contents of which are incorporated 
insulating these components from the enclosure. The herein by reference. More specifically, portion 20 in- 
enclosure, being fabricated from a material such as sheet eludes a central insulative rail 26 which is generally 
metal, provides a means of ensuring that any fire which 25 Y-shaped in cross-section, a pair of symmetrical length- 
may occur within the enclosure is inhibited from wise slots 28 and 30 located on opposite sides of rail 26, 
spreading to the exterior of the enclosure. a pair of opposed, symmetrical, inwardly extending 
While this type of load center assembly functions brackets 32 and 34 located outwardly of slots 28, 30, and 
adequately, the cost of manufacturing this assembly is a second pair of symmetrical slots 36 and 38 located 
relatively high. This can be attributed to the cost of 30 outwardly of brackets 32 and 34 respectively, 
using sheet metal to form the enclosure, the process of Side wrapper portions 22 and 24 each include a rear 
forming the sheet metal enclosure, the process of fabri- wall portion 48 a side wall portion 50 and an inward y 
eating the separate base pan, an the labor involved in directed flange 5Z Rear walls 48 in combination with 
fastening thebase pan within the enclosure. Thus, there **se pan portion 20 form the rear wall of enclosure 10; 
remain the need for a load center configuration of a * ™ ***** base pan^nclosure assembly is required as 
' 7 . " . P , in the prior art, allowing easier manufacture. Side walls 
design which am reduce ^e ojmo^oi ^ matenal J£ ^ ^ ^ ^ ^ ^ 

cost, the number of steps required to fabricate the load ^ at ^ g2 R 52 extend inwardJy a shon 
center, and the number of components from which the distance at right from walls 50 and are parallel to 

load center is assembled. ^ fear walls 50> such ^ f rani e 12 is generally U-shaped 

SUMMARY OF THE INVENTION in cross-section. 

Frame 12 is preferably produced by extruding an 
A load center enclosure according to the invention dectrica ii y non-conductive plastic into the illustrated 
has a unitary plastic frame of uniform cross-section, ^ cross-sectional shape. Suitable plastics include 
including a central base pan portion having projections, 4J ^^^1^^ resms ^ble to about 265* C, such as 
slots, and the like suitable for mounting bus bars, circuit polyphenylene oxide or acrylonitrile-butadiene-styrene 
breakers and neutral bars thereon. The frame also has a (ABS) resins. One such plastic is Noryl 265 manufac- 
rear wall and a pair of opposed side walls which form tured by General Electric, which combines good me- 
part of the enclosure, the base pan portion serving as cn anical strength, heat resistance, and electrical proper- 
part of the rear wall of the enclosure. A pair of covers. 50 ties wn ich are maintained at high temperatures, 
are secured to opposite ends of said frame to form top Frame 12 is fabricated by cutting the extruded plastic 
and bottom walls of said enclosure. A door assembly member widthwise to a predetermined length. The 
may then be mounted on the front of the enclosure to predetermined length determines the length of the load 
any convenient part of the frame, such as the side walls, center and, accordingly, the maximum number of cir- 
or preferably a pair of flanges which extend inwardly 55 cur t breakers which can ultimately be housed within the 
from the side walls. The invention further provides an load center. Extruded frame 12 is a unitary structure 
extrudable plastic base pan/frame combination useful in including the base pan, back and side walls for the load 
such an enclosure. center enclosure 10, and a partial front wall thereof. 

np ™ TprlON OF -pHE DRAWINGS Referring to FIG. 3, load carrying bus bars 56 and 58 

BRIEF DESCRIPTION OF THE DRAWING ^ ^ disposed M and with slots 28 and 30, re- 

A preferred exemplary embodiment of the invention spectively. Slots 36 and 38 similarly receive neutral bars 

will be described in conjunction with the appended 64. Circuit breakers 60 are mounted in grooves 44 and 

drawings, wherein like numerals denote like elements, 46 of brackets 32 and 34, respectively, in contact with 

and; bus bars 56, 58 and neutral bars 64 in a manner well 

FIG. 1 is an exploded perspective view of a load 65 known in the art. 

center to the invention; Referring again to FIG. 1, load center door assembly 

FIG. 2 is an end view of the base pan shown in FIG. 18 comprises a rectangular door frame 66 having a 

1 ; and central access opening 70, and a door 68 mounted with 
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hinges (not shown) to frame 66. Frame 66 has holes 67 
near its comers and is fastened to flanges 52 by suitable 
means, such as screws 72, rivets, or other similar fasten- 
ers. Frame 66 also includes a recessed circuit breaker 
cover 74 disposed in opening 70. Cover 74 includes two 5 
substantially parallel rows of openings 75 through 
which switch handles 76 of each circuit breaker 60 are 
accessible. 

End covers 14 and 16 are fastened to opposite ends 80 
and 82 of frame 12, respectively. Covers 14 and 16 each 10 
include a pair of spaced, L-shaped, double-walled edge 
portions 84 and 86 for engaging the opposite ends of 
side wrapper portions 22 and 24, respectively. Once in 
position, covers 14, 16 can either be ultrasonically 
welded to frame 12, or fastened to frame 12 by any 15 
other suitable means, such as by fasteners or with an 
adhesive. For welding purposes, covers 14 f 16 are pref- 
erably injection-molded from a heat-resistant plastic 
compatible with the plastic of wrapper portions 22, 24, 
such as ABS or the equivalent. 20 

According to a further embodiment of the invention, 
frame 12 is produced by coextrusion using known coex- 
trusion methods from at least two different plastics 
having different properties. Base pan portion 20 must be 
able to withstand heat generated by the load center, and 25 
thus should not melt or distort at temperatures likely to 
be generated in the enclosure at peak loads. On the 
other hand, side wrapper portions 22, 24 are not in 
direct contact with current-carrying parts and can be 
made of a resin having a lower thermal stability. Both 30 
resins should be extrudable at the same temperature and 
be sufficiently compatible to form a strong bond along 
the sides of base pan portion 20. The resins should also 
have high electrical resistance, mechanical strength 
sufficient for application as an enclosure, and should 35 
preferably be self-extinguishing when exposed to flame. 

For these purposes base pan portion 20 can be made 
of a first thermoplastic resin stable up to 265 0 F., such as 
a polyphenylene oxide. Side wrapper portions 22, 24 are 
each made of a coextruded second resin, such as ABS, 40 
having lower thermal stability than the first resin, e.g., 
up to about 200*-225° F. A combination of Noryl 265 
base pan portion 20 and an ABS resin side wrapper 
portions 22 and 24 is preferred. 

Referring again to FIG. 2, if frame 12 is coextruded 45 
using two electrically non-conductive plastics, at least 
the portion of frame 12 falling within the dashed lines 
54, including slots 28, 30 and rail 26, should be manufac- 
tured from a plastic which is stable to 265° F. to avoid 
degradation as a result of heating due to current flow in 50 
bus bars 56, 58. Depending upon the requirements of the 
load center incorporating frame 12, the portion of frame 
12 between lines 54 and 62, including brackets 32, 34 
and slots 36, 38, can be made of the first plastic having 
high thermal stability, the second plastic having less 55 
thermal stability, or a third plastic with an intermediate 
thermal stability, i.e„ less than 265* F. but greater than 
225° F. 

It will be understood that the above description of the 
preferred exemplary embodiment of the invention, and 60 
that the invention is not limited to the specific forms 
shown. For example, covers 14, 16 and door assembly 
18 may be manufactured from any material which meets 
the applicable codes and standards, such as metal. Addi- 
tionally, the configuration of the slots and engagement 65 
portions may be modified as required by the particular 
bus bars, neutral bars and circuit breakers used within 
the load center. Various other substitutions, modifica- 



tions, changes, and omissions may be made in the design 
and arrangement of the elements without departing 
from the spirit of the invention as expressed in the ap- 
pended claims. 
I claim: 

1. A load center enclosure, comprising: 

a unitary plastic frame of uniform cross-section along 
its length including a central base pan portion hav- 
ing means for mounting bus bars, circuit breakers 
and neutral bars thereon, a rear wall, and a pair of 
opposed side walls; 

a pair of covers secured to opposite ends of said frame 
to form top and bottom walls of said enclosure; 

a door assembly; and 

means for securing said door assembly to said frame 
to from the front of said enclosure. 

2. The enclosure of claim 1, wherein said frame has a 
pair of opposed, inwardly directed flanges at the ends of 
said side walls remote from said rear wall, and said door 
assembly is mounted on said flanges of said frame. 

3. The enclosure of claim 2, wherein said flanges have 
holes therein, and said securing means comprises a plu- 
rality of fasteners, wherein each fastener is received by 
a respective hole. 

4. The enclosure of claim 3, wherein said door assem- 
bly comprises a door frame having a central access 
opening, a door configured to cover said access opening 
when closed, and hinge means for mounting said door 
to said door frame. 

5. The enclosure of claim 1, wherein said base pan 
portion includes, on an inner face thereof: 

a central insulative rail; 

a first pair of slots on opposite sides of said rail for 
receiving bus bars; 

a pair of brackets on opposite sides of said rail 
wherein each bracket includes a slot for mounting 
circuit breakers; and 

a second pair of slots on opposite sides of said brack- 
ets outwardly thereof for receiving neutral bars. 

6. The enclosure of claim 5, wherein said side walls 
are spaced from said second pair of slots by said rear 
wall. 

7. The enclosure of claim 6, wherein said side walls 
extend substantially perpendicularly from said rear 
wall. 

8. The enclosure of claim 1, wherein said covers are 
made of plastic and are welded to opposite ends of said 
frame. 

9. A generally U-shaped, unitary frame of uniform 
cross-section made of a heat-resistant, non-electrical) y 
conductive plastic, comprising a central base pan por- 
tion having means for mounting bus bar, circuit break- 
ers and neutral bars thereon, a rear wall, and a pair of 
opposed side walls extending from opposite sides of said 
rear wall, wherein said base pan portion includes, on an 
inner face thereof: 

a central insulative rail; 

a first pair of slots disposed on opposite sides of said 
rail for receiving bus bars; 

a pair of brackets on opposite sides of said rail 
wherein each bracket includes a slot for mounting 
circuit breakers; and 

a second pair of slots on opposite sides of said brack- 
ets outwardly thereof for receiving neutral bars. 

10. The frame of claim 9, wherein said side walls are 
spaced from said second pair of slots by said rear wall. 
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11. The frame of claim 10, wherein said side walls 
extend substantially perpendicularly from said rear 
wall. 

12. A generally U-shaped, unitary frame of uniform 
cross-section along its length made of a heat-resistant, 
non-electrically conductive plastic, comprising a cen- 
tral base pan portion having means for mounting bus 
bars, circuit breakers and neutral bars thereon, a rear 
wall, and a pair of opposed side walls extending from 
opposite sides of said rear wall, wherein said frame has 
a pair of opposed, inwardly directed flanges at the ends 
of said side walls remote from said rear wall, and said 
flanges have spaced holes wherein each hole is arranged 
to receive a fastener. 

13. A load center enclosure, comprising: 
a unitary plastic frame of uniform cross-section in- 
cluding a central base pan portion having means for 
mounting bus bars, circuit breakers and neutral 
bars thereon, a rear wall, and a pair of opposed side ^ 
walls; 

a pair of covers secured to opposite ends of said frame 

to form top and bottom walls of said enclosure; 
a door assembly; and 

means for securing said door assembly to said frame 25 

to from the front of said enclosure, 
wherein said base pan portion is made of a first plastic 

and the remainder of said frame is made of a second 

plastic, wherein said first plastic has greater heat 

resistance than said second plastic. 

14. The enclosure of claim 13, wherein said first plas- 
tic maintains its structural integrity up to about 265* F., 
and said second plastic maintains its structural integrity 
up to a temperature in the range of 200*-225* F. 



15. A generally U-shaped, unitary frame of uniform 
cross-section along its length made of a heat-resistant, 
non-electrically conductive plastic, comprising a cen- 
tral base pan portion having means for mounting bus 
bars, circuit breakers and neutral bars thereon, a rear 
wall, and a pair of opposed side walls extending from 
opposite sides of said rear wall, 

wherein said base pan portion is made of a first plastic 
and the remainder of said frame is made of a second 
plastic, wherein said first plastic has greater heat 
resistance than said second plastic. 

16. The frame of claim 15, wherein said first plastic 
maintains its structural integrity up to about 265° F., and 
said second plastic maintains its structural integrity up 

15 to a temperature in the range of 200 o -225° F. 

17. A method for fabricating an electrical load center, 
comprising the steps of: 

extruding a heat-resistant, non-electrically conduc- 
tive plastic in the shape of a frame of uniform cross- 
sectional shape along its length, said frame having 
a central base pan portion having means on a front 
face thereof for retaining electrical load center 
components thereon; 
cutting the extruded plastic width wise to form the 
frame; 

mounting load center electrical components onto said 

retaining means of said frame; 
mounting a pair of end caps over opposite respective 

ends of the frame; and 
mounting a door assembly to the front of the frame. 

18. The method of claim 17, the step of mounting load 
center electrical components including mounting bus 
bars, circuit breakers and neutral bars to said frame. 

***** 
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[57] ABSTRACT 

A fiber optic module which includes a framework re- 
ceiving circuit card cartridges. The cartridges have a 
plate which extends along the sides of the housing with 
the first edge extending a differing length than the sec- 
ond edge. The module includes a housing having a 
framework with spaces for receiving the cartridges. 
The framework has slots formed therein for receiving 
the edges of the cartridges. The slots and spaces align 
the cartridges in the housing so that the cartridges are 
properly aligned in the housing. 

10 Claims, 5 Drawing Sheets 
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standing of the invention, its advantages, and the ob- 
FEBER OPTIC CONNECTOR MODULE jects obtained by its use, reference should be made to 

the drawings which form a further part hereof, and to 
BACKGROUND OF THE INVENTION the accompanying descriptive matter, in which there is 

1 . Field of the Invention 5 illustrated and described a preferred embodiment of the 

The present invention pertains to a fiber optic con- invention. 

ncctor module and in particular, to a modulewhich DESCRIPTION OF THE DRAWINGS 

accepts asymmetrical telecommunications cartridges. 

2. Description of the Prior Art In the drawings, wherein like reference letters and 
Modules which accept electrical cartridges are well 10 numerals indicate corresponding elements throughout 

known in the telecommunications industry. The mod- the several views: 

ules insert into a framework and make connections FIG. 1 shows a perspective view of a fiber optic 
between cables and fibers of various pieces of telecom- connector module chassis according to the principles of 
munications equipment the present invention; 

As the complexity of the connections and the use of 15 FIG. 2 shows a front elevational view of the fiber 
fiber optics increases in the telecommunications indus- optic connector module shown in FIG. 1 with the door 
try, wire management becomes increasingly difficult In removed and having cartrid ges inserted; 
particular, the fiber optic cables must be routed so that FIG. 3 shows a front perspective view of a connector 
the radius of curvature does not cause the cables to module cartridge* 

break or crack. In addition, the connections must be 20 4 ^ ows ^ dcvat i onal ^ of ^ cartridge 

made correctly, as the high number of connections shown in FIG 3- 

made may easily lead to errors in connecting cables and c c ^ti» 1 ^ ft f 

wires and malfunction of equipment. To combat this . ^ 5 ^ ows * top vie w of two cartridges inserted 

problem, connection into *e chassis; 

insert into modules, which are then attached to the 25 FIG. 6 shows a side elevational view of a cartridge 

framework. This aligns groups of coimections and en- loctog member in an unlocked position; and, 

sures proper alignment when the cartridges are cor- , ™ G - * shows a side elevational view of a cartridge 

rectly inserted. Even with cartridges, problems may locking member m a locked position. 

still exist as the cartridges may be improperly inserted DETAILED DESCRIPTION OF THE 

and incorrect connections may be made. 30 PREFERRED EMBODIMENTS) 

To ensure that cartridges are inserted into the correct 
slot, cartridges may be made so that they have shapes Referring now to the drawings, and in particular to 
which are different from one another. Similarly, the FIG. 1, there is shown a fiber optic tdcccjnmunications 
slots in the module have shapes which have correspond- connector module, generally designated. 10. yhe mod* 
ing shapes. However, such a design increases the num- 35 ule 10 includes a cabinet type housing 12 wmcti receives 
ber of parts which must be stocked and leads to in- cartridges 14 carrying circuit cards, shown in FIG. 2. 
creased costs. This design also increase the time and The cartridges 14 are held in a supporting frame 16 and 
complexity for insertion of the various cartridges and inserted into the housing 12 through a forward door 18. 
modules as each cartridge aligns and inserts differently. As shown in FIG. 1, the door ( i^>s wings down for ac- 

It can be seen then, mat a fiber optic module is needed 40 cess to-the housing 1Z The dooijjJincludes designation 
which accepts cartridges which are easily insertable and cards^^containing information on airing and circu it 
which are insertable in a manner thai ensures correct 



alignment and attachments are made. It can be appreci- ^ a preferred embodiment, the module 10 may in- 

ated that a single module which may be configured so elude cable distribution members 22 mounted at the rear 

that the direction of insertion is readily apparent and 45 of ^ housing 12. The cable distribution members 22 

which is insertable at any slot location would decrease ^ m wires and cables to pther^modules^ 

costs while niamtainin^ tdecommumcations ^vmm^h^^^^^ 

SUMMARY OF THE INVENTION hndiiwnt, thn frenXlfi^imlnHe? twn ^fi^efl having a 

. . _ . _ _ . ^ n column 30 and 32 of spaces 24 with each column receiv- 

The present invention « directed toa fiber opttc 50 aatridges U in six associated spaces 24. The 

conw^modde and cartndges nisertog mto the 4 ^^Z£l6 includes slots 34 and* in a For- 

module. The module includes a housing with a frame ™ ,7^v . . ~_ , . ,. „ 

supporting the cartridges in the ho using. The cartridges ^ wa J*4Z> f ^porting frame and gmdmg , rails 

ir^ dectrical connectors for attachment to telecom- 38 attendmg reanvardJy from the forward waU 17. 

munication wires and cables. 55 As shown in FIG 3, each cartridge 14 mcludesa 

The cartridges have tab members extending from the cartridge housing 40 and an attached plate 42. The 

housing which align with slots in the supporting frame. housm S 40 °^ ds whlc *» ^ electocal 

The supporting frame has orifices configured for re- communication with connectors at the front and/or 

ceiving the cartridges and the tab members. The pair of rear of ^ cartridge, as explained hereinafter. The plate 

tab members of each cartridge have a first length and a 60 42 is affixed to one face of the cartridge housing 40 and 

second length corresponding to first and second slots in extends over two opposing sides of the housing. The 

the frame having a first width and a second width. The plate 42 has a first edge 44 which extends over one side 

different widths of the slots ensure that the cartridge is of the housing 40 and a second edge 46 which extends 

inserted in the correct orientation into the module. over the opposite side. In the preferred embodiment, 

These and various other advantages and features of 65 the first edge 44 has a greater length than the second 

novelty which characterize the invention are pointed edge 46. However, the second edge may have a greater 

out with particularity in the claims annexed hereto and length than the first edge 44. The edges 44 and 46 func- 

forming a part hereof. However, for a better under- tion as alignment tab members, as explained hereinafter. 
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In the preferred embodiment, the cartridges 14 in- 
clude a number of fiber optic cable connectors 48 
mountable in a forward plate 41 of the cartridges 14. 
The connectors 48 are angled in the preferred embodi- 
ment to aid in guiding fiber optic cables (not shown) 
through the module 10 so that die bending radius of the 
cables is not too sharn~so as to cause damage to the 
cable. The connectorf48\nap into an opening in the 
forward plate and m oy*** ™<«>r*^ »w +hr> 
portion is directed to either side of the cartridge 1& 

^ThfreartridflM Irt also include a pair of locking mem- 
bers 50 mounted at the forward plate 41. Each locking 
member 50 engages an associated lock orifice 26 in the 
forward wall 17. The lock orifices 26 are aligned on 
both sides of each column 30 and 32 on either side of the 
associated cartridge spaces 24. As shown in FIGS. 6 
and 7, locking members 50 indud? a hanHlR 52 which 
attaches to a central pin 54 having a flattened end por- 
tion which has a greater height than width. A central 



10 



15 



and 32. The second slots 36 are on opposite sides of the 
columns 30 and 32, reversed from the arrangement for 
the slots 34. Each column 30 or 32 has the slots 34 on 
one side and the slots 36 on the second side. In this 
manner, the edges 44 and 46 align in the slots in the first 
column 30 in a first orientation and align in reverse 
orientation in the second column 3Z The cartridges 14 
insert so that the plate 42 is above the housing 40 when 
inserted in first column 30 and below the housing 40 of 
the cartridge 14 when inserted in the second column 32. 
In this manner, the cartridges can be flipped upside 
down and be inserted from one column into another. 
The asymmetrical edge members ensure proper orienta- 
tion of the cartridges 14 into the supporting frame 16. It 
also provides for use of a single cartridge part which 
can be adapted to either column 30 or 32 and which can 
be easily identified for proper position within the col- 
umns 30 and 32. Furthermore, the fiber optic connec- 
tors 48 angle in a direction toward the edge of the mod- 



pin 54 engages an opposed pair of flanges 56. The 20 ule 10 so that correct insertion direction is easier to 



flanges 56 are normally spaced so as to fit through an 
associated lock orifice 26 in the front wall 17. As shown 
in FIG. 6, when the rotatable handle of die locking 
member is in a first position, the pin portion 54 does not 



identify. 

The slots 34 and 36 are positioned relative to the 
locking orifices 26 so that the slots 34 and 36 are above 
the locking orifices in first column 30 and below the 



spread the flanges 56 apart In this manner, the plate 41 25 locking orifices the second column 32. This provides for 



can be pushed against the supporting frame 16 as the 
locking member flanges 56 fit through the orifices 26. 

Upon rotation of the handle to the position shown in 
FIG. 7, the central pin 54 is rotated so that the flattened 



universal manufacturing of the locking members so that 
the cartridges 14 can be inserted in either column for 
engagement of the locking members 50. 

As shown in FIG. 5, when inserted in column 30, the 



end section has its widened portion between the flanges 30 plate 42 is at the top of the cartridge 14. When inserted 



the flanges 56 outward so that the 
i retained. In this_ rx>sition^ _the-distance 
between the spread flanges 56 is sufficiently wide so 
that the locking members 50 will not fit through the 



in the second column 32, it can be seen that the car- 
tridge 14 is inverted and the plate 42 is below the hous- 
ing 40 of the cartridge 14. It can also be appreciated that 
when inserted, the locking member 50 and partial lock- 



orifices 26. In this manner, the cartridge 14 is secured in 35 ing member 51 are on reversed sides of the cartridge 14 



the supporting frame 16. 

Referring again to FIG. 3, in one embodiment, the 
cartridge 14 will include only one complete locking 
member 50. The second locking member 51 includes 



compared to the inserted position in the other column. 

It is to be understood, however, that even though 
numerous characteristics and advantages of the present 
invention have been set forth in the foregoing descrip- 



only the spreadable flanges 56 and does not include a 40 tkm, together with details of the structure and function 



central pin. With this arrangement, the flanges 56 still 
aid to align the cartridg^ST^nd the fla ng e a 56 in sert 
into the associated lock orifice 26. The second locking 
member 50 still has sufficient retaining capabilities to 



of the invention, the disclosure is illustrative only, and 
changes may be made in detail, especially in matters of 
shape, size and arrangement of parts within the princi- 
ples of the invention to the full extent indicated by the 



prevent the cartridge lftrom being accidentally mov ed 45 broad general meaning of the terms in which the ap- 



from its inserted position. 

The cartridge 14 may include multiplexing capabili- 
ties on the circuit card for connecting various compo- 
nents of telecommunications equipment In addition to 
the fiber optic cable connectors 48, t he cartridge 14 may 50 
also wrj urie other tdecc^mnunications connectorsCw^ 
fhr att^hment to vftTjffln trWrnumnmrnrtrmfi rrmnrr 

^are made with connectorsrfK2)which may be adaptedfor 
various types of r eguirem egt s, as shown m FTQ. 4 .*"" & 

IT 

module 10 and 



With the configuration or the 
14, the cartridges 14 arejnserted into 



are automatically aligned. The slots. 34 and 36 in the, 
frame 16 have a width which roughly corrreprmffo to 
the length of the edges 44 and 46 oT the cartridge plate 60 
42. The differing lengths of the slots 34 and 36 and the 
corresponding plate edges 44 and 46 ensure that align- 
ment is properly made when the cartridge 14 inserts 
into the supporting frame 16. Each of the slots 34, 36 has 
an associated guiding rail 38 which supports a corre- 65 
sponding edge 44 or 46. 

As shown in FIG. 2, the supporting frame 16 has a 
row of the slots 34 on opposite sides of the columns 30 



pended claims are expressed. 
/ What is claimed is: 
1. A telecommunications module, comprising: 
a housing including an opening at a forward wall of 
the housing; 

a plurality of removable cartridges containing tele- 
coininunications equipment and insertable into the 
housing, wherein the cartridges slide into the hous- 
ing through the opening, wherein each cartridge 
has a first and a second side, said first side Jiayim>a- 
first cartrifjfie yiije «f _« first predetermined shape 
and said sec ond side having a sep rynf* rartririfw 
guide of a second predetermined shape; 
a cartridge supporting frame including a plurality of 
spaces for receiving the plurality of cartridges, said 
frame including first and second columns of said 
spaces, each of said first and second columns in- 
cluding first and second frame guides on opposite 
sides of said spaces, said first frame guide having a 
size and disposition so as to slidably mate with said 
first cartridge guide and said second frame guide 
having a size and disposition so as to slidably mate 
with said second cartridge guide; 
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said first and second frame guides disposed on first 
and second sides, respectively, of said spaces of 
said first column; 

said first and second frame guides disposed on second 
and first sides, respectively, of said spaces of said 
second column whereby said cartridges are insert- 
able into said spaces of said first column in a first 
orientation and insertable into said spaces of said 
second column in a second orientation inverted 
from said first orientation. 

Z A telecommunications module according to claim 

1, farther comprising cartridge-locking members for 
locking the cartridges in the frame. 

3. A telecommunications module according to claim 

2, wherein the locking members comprise rotatable 
locking members, wherein the locking members lock 
the cartridge in a lock the cartridge in a first position 
and wherein rotating the locking members unlocks the 
cartridge. 

4. A tdeccmmmricarions module according to claim 20 
1, wherein said cartridge guides are a plurality of tab 
members and wherein said frame guides are a plurality 
of slots receiving the tab members. 

5. A telecommunications module according to claim 

4, wherein said plurality of tab members includes first 25 
tab members having a first length and a second tab 
member having a second length, and wherein said plu- 
rality of slots includes slots have corresponding widths. 

6. A tdecommunications module according to claim 

4, wherein the slots include guiding rails extending 30 
rearwardly receiving the tab mem b e r s. 

7. A tdecommunications cartridge for inserting into a 
fiber optic module having a cabinet with an i nterior- 
accessible through an opening and induding A-frame 
defining a first column of spaces and a secopiLcjpi 11 "" 1 nf 



spaces, a first plurality of frame guides disposed on a 
first side of said spaces of said first column and on a 
second side of said spaces of said second column, a 
second plurality of frame guides disposed on a second 
side of said spaces of said first column and on a first side 
of said spaces of said second column, said cartridge 
comprising: 

a housing having a predetermined size so as to be 
received within any one of said spaces; 

one or more telecommunications connectors 
mounted on^saidjiojjsiiigr 

a first cartridge gnided^oged- on a first oidc of s a id 
cartridge. jmid first cartridge glide having a size 
and disposition so as to slidably mate with any one 
of said fr arfiggUKles or said hrst pl urality Of frame 
guid££_an<i ~ 

a s econd cartridge guide disposed on a second side of 
said cartridge, saia second cartridge guide navmg a 
size and disposition so as to slidably mate with any 
one of said frame guides of said second plurality of 
frame guides 

whereby said cartridge is slidable into any one of said 
spaces of said first column in a first orientation and 
slidable into any one of said spaces of said second 
column in a second orientation. 

8. A cartridge according to claim 7, comprising lock- 
ing members mounted on a forward end on either of 
said first and second sides of the housing. 

9. A cartridge according to claim 8, wherein the 
locking members comprise spreading retaining mem- 
bers. 

10. A cartridge according to claim 7, wherein the 
connectors comprise angled fiber optic connectors. 
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